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a  b  s  t  r  a  c  t
Anomalous  coronary  artery  origin  from  opposite  sinus  is  uncommon  and  separate  origin  of  all  three
coronary  arteries  from  right  sinus  of  valsalva  is  exceptionally  rare.  The  anomaly  may  cause  ischemia  due
to  atherosclerosis  or due  to altered  ostial  conﬁguration,  its  exit  angulations  from  the  aorta,  route  of  the
artery, and  intussuception.  Various  imaging  modalities  such  as  echocardiography,  coronary  angiography,eywords:
oronary anomaly
ight coronary sinus
schemia
computed  tomography,  and  magnetic  resonance  imaging  have  been  used  to  diagnose  origin  and  course
of anomalous  coronary  arteries.  Management  includes  medical  treatment  and  percutaneous  or  surgical
revascularization.  Percutaneous  coronary  intervention  is  technically  challenging  and  needs  judicious
selection  of  guide  catheters.  We  report  a patient  who  presented  with  inferior  wall  myocardial  infarction
and  separate  origin  of  all three  coronaries  from  right  sinus  of  valsalva  with  successful  percutaneous
revascularization.
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Anomalous coronary artery origin from opposite sinus is a rare
oronary anomaly and may  result in myocardial ischemia and
udden cardiac death. Left anterior descending (LAD) and left cir-
umﬂex (LCx) coronary artery originating separately from right
inus of valsalva is exceptionally rare and very few cases have been
eported in the literature. Here, we report an interesting case of
eparate origin of all three coronaries from right coronary sinus
resenting with inferior wall myocardial infarction and discuss the
arious causes of angina and technical difﬁculties in percutaneous
oronary intervention.
ase history
A 46-year-old male smoker, dyslipidemic, nondiabetic, nor-
otensive was admitted to the emergency department with
etrosternal chest pain radiating to left arm of 6 h duration. 12-lead
lectrocardiogram revealed ST segment elevation in II, III, aVF, RV3,
nd RV4. The patient was diagnosed as a case of acute coronary syn-
rome – inferior wall and right ventricle myocardial infarction and
as thrombolyzed with 1.5 MU streptokinase. On day 2 of admis-
ion, due to ongoing chest pain, coronary angiography was done
hrough right femoral artery. Selective coronary artery cannula-
ion was attempted with 5F JL 3.5 diagnostic catheter; however, no
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coronary artery was  seen arising from left coronary cusp. Right
coronary artery cannulation with 5F JR3.5 diagnostic catheter
revealed all three coronaries arising separately from right coronary
cusp (Fig. 1 and S Video 1). Right coronary artery (RCA) revealed
signiﬁcant lesion in mid  segment. Percutaneous coronary interven-
tion (PCI) to RCA was done with drug eluting stent. Initially, RCA
was cannulated with 6F JR 3.5 but due to poor back up support 6F
AL 2 was  taken to complete the procedure. Computed tomography
coronary angiography conﬁrmed the anomalous separate origin of
LAD and LCx from right coronary sinus (Fig. 2) and delineated the
course of LAD which traversed between aorta and pulmonary artery
(Fig. 3). LCx was retroaortic in its course. The patient was  discharged
without any complication and was asymptomatic at one month
follow up.
Discussion
Coronary artery anomalies are rare with an incidence varying
from 0.3% in autopsy series to 1.3% in angiographic series [1,2] and
may  be seen either as an isolated anomaly or in association with
other congenital cardiac defects. The most common form of coro-
nary anomaly is anomalous origin of LCX from either right coronary
sinus or proximal RCA. Left main coronary artery from right sinus
of valsalva is a well-recognized coronary anomaly and is associated
with sudden cardiac death, but separate origin of both LAD and LCx
from opposite sinus is very rare. The incidence of such anomaly is
reported to be 3.1% in a coronary angiographic and magnetic res-
onance imaging study [3]. Engel et al. [4] reported four cases and
Click et al. [5] reported three cases in their studies.
vier Ltd. All rights reserved.
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Fig. 3. Reconstructed 3-D volume rendering technique image of computed tomo-ig. 1. Coronary angiogram in left anterior oblique view revealing separate origin of
ll  three coronaries from right coronary sinus. LAD, left anterior descending artery;
CA, right coronary artery; LCX, left circumﬂex artery.
Various imaging modalities such as echocardiography, coro-
ary angiography, computed tomography, and magnetic resonance
maging have been used to diagnose origin and course of anoma-
ous coronary arteries. The most common course of the proximal
nomalous LAD is anterior to pulmonary trunk and anomalous LCX
osterior to aorta [5]. But in our case, LAD after anomalous ori-
in traversed between the great vessels. The patients with these
nomalous coronaries may  have ischemia due to atherosclerotic
isease or due to abnormal acute angle of takeoff, slit-like or nar-
owed ostium, intramural course, or compression between the
ortic root and pulmonary trunk. Intravascular ultrasound studies
lso revealed intussuception with coronary segmental hypoplasia
nd lateral luminal compression as an important pathophysiolo-
ical mechanism of ischemia [6].  An analysis from the CASS study
ig. 2. Reconstructed computed tomography coronary angiography showing sep-
rate origin of all three coronaries from right coronary sinus. Ao, aorta; LAD, left
nterior descending artery; RCA, right coronary artery; LCX, left circumﬂex artery.graphic coronary angiography in left saggital view showing the course of left anterior
descending artery (LAD) between pulmonary artery (PA) and aorta.
showed that anomalous coronary arteries are not at increased risk
for atherosclerosis as compared to non anomalous arteries in age-
and gender-matched control patients except for the anomalous cir-
cumﬂex coronary artery [7].  Increased risk for atherosclerosis in
anomalous LCx may  be due to increased stress on the coronary
arterial wall by the expanding aorta [8].
The management of patients with anomalous coronaries
includes medical management, PCI, or surgical repair. Asymp-
tomatic patients with interarterial course of the LAD should be
carefully evaluated for signs of ischemia and should be advised to
avoid strenuous activities. PCI in these anomalous coronary arteries
is technically challenging because of altered ostial conﬁguration,
its exit angulations from the aorta, route of the artery, and the
location of the atherosclerotic lesion. The guide catheter must be
adapted both to the angle of origin from the aorta and to the width
of the ascending aorta. For RCA with a horizontal take-off, standard
Judkins right is generally the best choice whereas with an inferior
take-off Judkins right is the ﬁrst choice and if the ascending aorta
is dilated multipurpose curve is better. For the RCA with a supe-
rior orientation of the ostium (Shepard’s Crook RCA), left Amplatz
conﬁguration is preferred. When additional back-up is required for
curved and calciﬁed mid  RCA lesions either deep engagement of
the guide catheter or an Amplatz left 1 or 2 is extremely helpful
whether it is transradial as in our case or transfemoral approach. PCI
to RCA which originates from the left coronary sinus the preferred
guide catheters are large Judkins left, Amplatz left, or multipur-
pose [9].  PCI of the anomalous circumﬂex artery arising separately
from right coronary sinus and retroaortic in course Amplatz left 1,
Amplatz right 1, or Judkins right 4 may  be helpful. In cases with the
circumﬂex arising from the RCA, JR 4 is the preferred guide catheter.
Similarly for the LAD it depends on oriﬁce conﬁguration which
decides the guide catheter. Therefore, the guide catheter selec-
tion is important for successful PCI and needs to be changed as per
the lesion morphology where adequate support helps in crossing
the lesion with guidewires and balloon catheters and signiﬁcantly
reduces the procedure time [10].
In conclusion, absence of left coronary artery origin from left
coronary sinus should make suspicion of anomalous origin of
left coronaries. All three coronary arteries arising separately from
right coronary sinus is an exceedingly rare congenital abnormal-
ity. Patients with these anomalous coronary arteries may  have
angina either due to atherosclerosis or due to abnormal anatomical
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actors. PCI is technically challenging and requires judicious selec-
ion of guide catheters.
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